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i; TOPIC TAGS: superconductivity. critical magnetic field, 
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ABSTRACT: The lower critical field, defined as the field at which a 
; magnetic field begins to penetrate into a superconductor, is deter- 
i: mined £or strongly contaminated alloys over the entire temperature 
‘range. Unlike the result of A. A. Abrikosov (ZhETF v. 32, 1442, 

' 1957), the expression obtained here for the critical field contains 
‘ a temperature dependence, although it is identical with the former in all 


- other respects. The formula is valid for the entire range of tem 
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USSR/Electronics - Semiconductor Devices and Photocells, H-8 


Abst Journal: Referat Zhur - Fizike, No 12, 1956, 35212 


Author: Sominekty, M. S., Makhov, A. F., Melik~Davt R. L. 


Institutions 


None 


Titles On the Effect of Electrodes on the Rectifying Properties of 4 
Crystal Detector. 


Original 
Periodical: Sb. statey Leningr. ineta. tochnoy mekhan. 1 optiki, 
1424-153 


1955, Ne 18. 


aad 
Abstract: Detailed investigation of the effect of pressure, material. i4 lape, 
and dimensions of the upper electrodes, and also of the effett’ of 
the method of preparation of the lower electrode on the rectifying 
properties of a Germanium detector. The optimum values of the 
_ above electrode parameters are established. Bibliography, 9 titles. 
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D256/D305 
AUTHOR: Melik-Gaykazov, V- I. 
ina 
TITLE: Acceleration-recording apparature for load-lifting and 


transporting machines 


PERIODICAL: Referativnyy zhurnal, Avtomatika i radioelektronika, 
no. 12, 1961, 30, abstract 12V254 (Tr. Vses. n.-i in- 
ta pod"yomno~transp. mashinostr., 1960, no. 9, 50-56) 


[EXT: A number of instruments used by research organisations was 
considered in order to choose a most guitable one for experimentally 
letermining accelerations of the moving parts of load-lifting nach- 

ines at various conditions of operation. A resistance stress wire 

gauge instrument developed by the NIB-Vagonostroyeniye (Railway —~, 
Coachbuilding Research Bureau) was found most suitable. The range of : 
measurements of the instrument is from 0 to 10 g at frequencies from 

1 to 100 c/s. The elements are made of 200 ohm, 22 mm long constan- 

tan wire stuck to a strip of varnished cambric. The results of the 

static and dynamic calibrations are presented and a description is 
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Acceleration-recording ... D256/D303 


given of the testing arrangement construction, the amplifier and 

cscillograph used and ways of overcoming the parasitic vibrations. 
‘ There are 8 figures and 4 references. / Abstractor's note: Complete 
: sranslation. | 
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Determination of the optimum coefficient of expansion ina 
stage switching circuit which is used in Link selecting operation. 
Probl. pered, inforw. no.:27=34 '59. (KIRA 13:7) 
(Telephone, Automatic) (Switching theory) 
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Study of the structural parameters of group hunting units. 
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REF SOURCE: Tr. uchebn. in-tov svyati. M-vo svyazi SSSR, vyp: 23, 1964, 150-158 ~ 
TITLE: ‘Losses in an accessible beam transmitting on Erlang current 
SOURCE: Ref. zh. Radiotekhnika f elektrosvyaz', Abs. 9V73 


TOPIC TAGS: multiple beam transmission, telephone system, signal transmission, voice 
communication 


TRANSLATION: The probability of losses attached to the maintenance of a 

determined by instruments using an accessible beam. The current is statistically 
termined by Erlang's k-distribution. The duration of service is assumed to be distri- 
buted exponentially. of the losses attached to the mainte- 
nance of Poisson and Erl i i . The results of the computations 
of losses are shown for various values 0 t parameter k and various capaci- 
tances of the beam. A graph of the dependence of losses upon the current intensity 
for k=1, 2, 4, and 5 is shown using three auxiliary instruments. Losses in k for in- 
tensities of 0.5 and 1 Erlang using three auxiliary instruments are also graphed. 3 
figures, 3 tables, 2 titles. A. B. 
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+ (ITLE: gtructure of the Earth's Core (0 stroyenii zemnogo yedre) 


PERIODICAL: Trudy Geofizicheskogo institute Akademii nauk gSSR, 1955, Br 26, 
pp 317-120 (ugaR) 


ABSTRACT: At the boundary of the Earth's core the propagation rate of 
‘longi. waves decreases bY sharp breaks, £0 that known 
methods for determining speed of propegstion 6s 5 function of 
depth cannot be applied. The eathor constructs & nodegraph of 
seisuic waves reflected from the Earth's core pased on observational 
data enalysed by the suthor and draws conclusions OD propegstion 


the difference in their characteristics 4g explained py phase transi- 
tion of substances in the Earth's anterior. Tne theory of the phase 
transition of substances in the Ferth's interior 4s supported poth 
vy the sharpness of the boundary line between the core and the 
{nnermost core and anomalous velocity of elastic waves close to the 
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AUTHORS :MeLik-Gaykazyan tT. Ya. , Yermolayev, V. A- 


TITLE : Preparation of Alkali-Halide Monocrystals from Saturated 
Aqueous Solutions (Polucheniye shchelochno-galoidnykh mono- 
kristallov iz peresyshchennykh vodnykh rastvorov) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy , fizike, 1958, 
Nr 5, PP 141-143 (USSR ) 


ABSTRACT: The paper was presented at the Conference of Higher 
Zaucation Establishnents at Tomsk, February 1958, on Di- 
electrics and Semiconductors. The paper deals with growth 
of monocrystals of KCl, KBr and KI from saturated aqueous 
solutions. Ki crystals were grown in 2 thermostatted room 
py rotation of a crystal about the erystallizer axis and ‘ 
about its own axis with simultaneous lowering of temperature. 
This is known as the planetary method. Temperature was Lowere’ 
first at the rate of 0.2 and later at 0.5 C per 24 nours. 
KI crystals of 40-50 & weight were grown in 10-15 days. The 
KL crystals grown on Lowering of temperature from 35 to 30°C 
nad octahedral form (Fig.1); those grown on lowering the tem- 
perature from 40 to 35°C were octahedra with subordinate 
cubic edges (Fig.2) and those between 45 end 40°C were cubo- 
octahedra (Pig.3). KCl was grown in erystallizers with 
cara 1/3 individual heating. Each erystallizer was hermetically sealed. 
KCL and KBr grow very slowly from saturated 2g. °°." V-bioens, 
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The crystals are in the form of octahedra (Fig.4) and are 

a transparent if small in size. By addition of about 0.02 mol .%@ 

of lead chloride, KCl crystals of up to 40 g weight were pro- 
duced (Fig.9)3 auch crystals took about 20 days to grow. 
Transparent large crystals of KCl were also obtained in the 
presence of 0,04 mol.% of zinc chloride (Fig.6). Properties 
of the crystals grown from aqueous solutions were compared 
with the properties of crystals grown by the Kyropoulos method 
(Ref.2). The density p >; microhardness H hardness ob- 
tained on mutual polishing of the two types of crystals, 
Young's modulus & and a refractive index un of the crystals 
grown from aqueous solutions and by the Kyropoulos method are 
given in a table on Pp 142, The data listed in this table show 
that mechanical properties of crystals grown from aqueous 
solutions are somewhat better than the properties of crystals 
prepared from melt (Kyropoulos method). Acknowledgements are 
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Preparation of Alkali-Halide Monocrystals from Sakurated Aqueous 
Solutions 


made to Professor and Dr. A, A, Vorob'yev for suggesting 
this work, There are 6 figures, 1 table and 3 references, 
2 of which are Soviet and 1 German. 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S. M. Kirova 
(fomsk Polytechnical Institute imeni S. M. Kirov) 


SUBMITTED: April 17, 1958. 
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AUTHORS: MeLik-Gaykazyan, V.I. and elik-Gaykezyan, T2233 ss 


TITLE: on the Question of the influence of Pectin ou the 
Crystallisation of Ammoniuit Chloride 


PERLODICAL: Kristailografiya, 1959. vol &, Nx 3, PP 455-437 (USSR) 


ABSTRACT: Ehrlich's experiments on the crystallisation of NH, CL in 
the presence of pectin (Ref 1) were repeated. 
Crystals grown py cooling an aqueous solution (with 0.01% 
pectin) from 60 to 20 © over two days are illustrated. 
The influence of pectin on the solubility of NH,C1 was 


measured. A solution of NH, C1 was continuously passed 


backwards and. forwards between two cylinders in a thermo- 
stat flowing slowly over solid material. The density was 
measured with a hydrometer. Curves of density against 
concentration were measured at 10, 20, 30, 40, 50 and 
60 °C, each curve reaching a maximun (of density)- When 
compared with curves for the solubility of NH, C1 in water 


and in 0.3% agar-agar the solubility of NH, C1 in 0.5% 


Cardl/2 pectin solutions was increased by some 3%, when the 


the 
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Pectin Strongly 
cosity of the solution but this effect 
can be ruled out by the check experiment with agar-agar. 
No explanation is advanced for the phenomenon in this 
paper. 
There are 6 figures and 2 references, of which 1 is 
Soviet and 1 German. 


ASSOCIATION: Touskiy politekhnicheskiy institut (Tomslc 
Polytechnical Institut e) 


SUBMITTED: February 9, 1959 
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Melik-Gaykazyan, I.Ya., Treskina, M.N., Zavadovskaya, Ye.K, 


Dependence of F-center density and half-width of F-band on the 
composttion of KCl-KBr mixed crystals 


Referativnyy zhurmel, Fizika, no. 7, 1961, 140, abstract 7V304 
("Dokl . Mezhvuz,. nauchn, konferentsii po spektroskopii 1 spektr, 
analizu", Tomsk, Tomskiy-un-t, 1960, 119 - 121) 


TEXT: The authors investigated the F-band of absorption in KCl-KBr mixed 
crystals of variable composition. grown from. the smelt and from the solution, Ma~ 

ximum deviations of. the half-width of the .F.band from the additive value is ob. 

served in the compound consisting of 80 mol, per. cent KBr in KCl, The largest —_— 
concentration of Schottky defects corresponds to the same Gomposition; this ene 
apparently explained the deviation of the -half-width of the F-band from the ad- 

ditive value, Concentration of. F-centers in KCl-KBr crystals is lower than in ; 

pure crystals of KCl and KBr, It 1s possible that the lesser stability of F. 

centers in solid solutions ig caused by asymmetry of surroundings of the color 
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eenter and increased density of dislocations in the mixed crystal. An inverse 
dependence of F-center stability on_thermal luminescence and density of F-cen. 
ters is established, ; e 

F sgl aa 


E. Nagayev 


© 


[Abstracter's note: Complete translation] 
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AUTHORS: Vorob'yev, A.A. and Melik-Gaykazyan, I. Ya. 


TITLE: Electron and Hole Centres in Ionic Crystals and the 
Lattice Energy 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, No.4, p.239 


TEXT: ) Many physical and chemical properties of real ionic 
crystals are related to the lattice energy (Ref.1). The lattice 
energy characterizes an ideal crystal and its relationship with 
real crystals suggests that crystal imperfections may be governed 
by this energy (Ref.2). Among the defects related to the lattice 
energy are electron capture centres in alkali-halide crystals 
(Ref.3). It is also known that the energy quantum corresponding 
to an absorption band maximum rises with increase of the lattice 
energy in ionic crystals (Refs.4,5). Several electron and hole i 
centres have their own absorption bands, each is characterized by 
a definite binding energy of the excess charge captured in the 
lattice. Figs. 1 and 2 compare the energy quanta corresponding 
to the maxima of electron and hole bands with the energy lattice 
of NaCl, KCl and KBr using Settu's date (Rafs. 6, 73. Yor all 
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Electron and Hole Centres in Ionic Crystals and the Lattice Energy 


these electron and hole centres the electron or hole binding 

energy rises with increase of the lattice energy, showing a definite 
relationship between defects in an ionic lattice and its energy. 
There are 2 figures and 7 references: 5 Soviet and 2 English. 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova 


. (Tomsk Polytechnical Institute imeni S. M, K irov) 


SUBMITTED: September 21, 1959 


Card 2/2 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001033410006-3" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001033410006-3 


TS ees 


in iecdi Racciee Maks oc (a 


FE SEE ETE NEF le OES 


3/181 601865 /04/19/034 


a 4 1 bod 8002/8063 

AUTHORS: Zavadovakaya, Ye. Ke, Ivankina, M. 3., Melik-Gaykazyan, 
I. Ya. 

TTTLE: The Problem of the Influence of Annealing on the Physical 


Properties of Solid Solutions of Alkali Haloid Salts 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 4, pp. 665-669 


TEXT: Mixed crystals composed of 51% KCl and 49% KBr, as well as 49.3% 
NaCl and 50.7% NaBr were bred hy Kyropoulos! method. The crystals were 
kept at 600°C for 5, 10, 20, 25, 50, and 75 hours; the temperature was 
kept constant with an accuracy of + 2°C with the aid of the recording 
device 31-09 (EPP-09). The following was then measured on the crystals: 
density, lattice constant, molecular concentration, linear expansion coef- 
ficiant, and heat conductivity (Tables 1 and 2). The cleavage faces of the 
orystale were examined with the aid of 4 polarization microscope end the 
camera "3euur® ("Zenit"), (Figs. 1,°2, end 3). On heating, the vacancies 
are concentrated and form negative orystals inside. The faces {100} and 

{i 1G$ are pafticularly developed. Cleavage cracks are the cause of the 


Card 1/2 


Sa eS 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001033410006-3" 


ASTER SA he STAC ee Phi a : 


| APPROVED FOR RELEASE: 06/20/2000 


81959 
The Problem of the Influence of annealing g/161 60/602/04/ 19/034 
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resulting pores gned in one row (Figs 3). Since the vacancies 
migrate 4180 to al surface, 4 longer heating also leads to 
a slight increase The temperature dependencs of the electrical 
conductivity of & orystal was also determined. The gaid crystal 
was heated four times 4). After each heating, conduc- 

7 post go due to the pore formation. 
Mention ta made of papers Le Me Shamovakiy, and Ya. Yee« 
Geguzin. There are 4 figures, a 9 references: 8 Soviet and 
4 British. 


ASSOCIAT IOR: Tomakiy politekhnicheskty inatitut Xx 
(Tomek Polytechnic Institute) 


SUBMITTED: Jane 16, 1 959 
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Kristallografifa 5 no.3:477-478 ‘60. (KIRA 13:8) 


1. Tomskiy politekhnicheskiy institut im. 5.M.Kirova. 
{Alkali halide crystals) 
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s/063/60/005/005/01 2/021 
A051/A02% 


Vorob'yev, Aches Professor, Zavadovakaya, Ye.K., Professor, 


Boldyrev. VoVo, Candidate 6f Chemical Sciences, Melik-Gaykazyan, 
I.fae, Candidate of Physical and Mathematical Séiences, savintsev, 
F.A., Candidate of Physical and Mathematical Sciences 


TITLE: Physico-Chemical Problems of Dielectrics 


PERIODICAL? 


. 


Zhurnal Ysesoyuznogo Khimicheskogo Obshchestva in. D.I. 


Mendeleyeva, 1960, Noo 5, Volo 5) PPe 573-582 


TEXT ¢ 


Dielectrical materials should -have @ high thermal, chemical and radi- 
ation resistance, & high mechanical and electrical strength, in some gases 


they should have & low value of the angle of losses, & low electroconductiv- 


ity and.a high dielectrical constant (Ref. 1). 


Some of the, more recent 


fields of application are scintillation counters, where the dielectrics with 
a large width of the forbidden zone of energy ave used, or in explosives 
(Ref. 2), where the electronic and ionio processes which occasionally take 
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place in the dielectrics are applied. In outlining the physico-chemical 
properties cf dielectrics, the connection between these properties are dis- 
cussed in reference to the energy of the lattice. It is pointed out that, 
since little is known of the physical processes in dielectrics when acted 
upon by an electrical field, chemistry and the science of electricai mnateri- 
als is mostly empirical. The physical properties of dielectrics in relation 
to their chemical composition and structure were studied. The dieleotrical 
properties of simple substances with @ known chemical composition were in- 
vestigated (Ref.1,4-24). It was found that the main properties of the di- 
electrics (thermal resistance, binding energy of the elotron in the lattice, 
mechanical strength, optical properties, etc.)y were directly determined by 
the strength and nature of the particle bond in the lattice. Under the ef- 
feot of external conditions the interaction energy between these particles 
can be overcome and the lattice destroyed. A number of graphs are presented 
indicating how the various properties are affected by the lattice energy; i. 
e., the energy value necessary to divide the crystal lattice, consisting of 
ions, to individual ions and separation of these from one another to an in- 
finitely large distance at a temperature of absolute zero. The case of bi- 
nary ionic compounds of the A,B, type, 86 désoribed by Kapustinskiy (Ref. 25), 
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is given where the calculation of the energy of the lattices with @ coordin- 
ation number 6, is estimated according to formula (1); Us 256.1 


(2 + v)WyF, 
“=p eR, « where & is f cations, b the number of anions, Wa 
A B and Wp the valencies of and the cation, Ra 
and R, the yadii of the ¢ : structure of 4 lattice of 
the sodiun chloride type- where also the re- 
pulsion, as well as the attraction of is given as! 
W,e Wy (2 + b) 


U = 2867.2 a eS The ionic crystals have a high 
A + Ry A 


1 and mechanical 
strength. i i $3 ctural 
types the proper i 
crystal lattice j iti .j is @ graphical 
representation o j os, melting 

electrical ice energys Fig. 2 
je same relationship for 4 i From equation 1 
it is seen that with 2 decrease in the size of the particles, which make up 
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the lattice, the lattice eneréy inore4ases > Fig. 3 represents the relationship 
between the change in volume of an elementary nucleus of a molecule (Ref. 3) 
in various compounds according to data from ¥-rayv analyses, and the Lattice 
energy for crystals of alkali-halide agmpounss Fig.4 gives the relation- 
ship of the number of ions n in one cm’ to the lattice eneréy for crystals of 


alkali-halide salts. The value of n was determined from: 

Ned : 234 
n= (3), where N is = 6.06°10 “» a the specific gravity, A and A 
2{A, +45) . 4 2 


atomic weights of the ions. 
pressure, is given in Fig.5 in relation +t 
the relationship of the melting neat to the lattice energy- Experiments show- 


ed that the optical properties of ionic crystals also depend on the lattice 
ensrey- With an increase in the latter, the absorption of light changes in 
the infrared, visible and ultraviolet regions according to certain rules. 
The electronic polarizability in relation to the lattice eneréy for alkaline 
halides is shown jin Fig. 8 (Ref. 30,31)- A decrease or an jnerease of the di-~ 
electrical constant and of its components will be noted due to the shift in 
the ions corresponding to j ‘arizability of the ions 
and their concentration with a change in the lattice eneréy> Pig. 9 repre- 
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sents the change in the electronic component of the dielectrical constant 
with a change in the lattice energy for erystais of the alkali-halide con- 
pound series. The relationship of the electroconductivity to the tempera- 
ture of ionic erystals 4s described by the formulas 


E= 9 -u,/* cs -u,/* 

= O18 eee , where u is the activation energy of the libera- 
tion processes ot the ions in the lattice. Experimental data showed that a 
significant increase of the high-temperature range of the activation energy 
takes place with an increase in the lattice energy of the alkali-halide salt 
crystals. The sum of the activation energies at low and high temperatures 
was found %o depend on the lattice energy>- The conclusion is drawn here 
that the electroconductivity of the crystals is connected with the energy of 
the crystal lattice in a law sequence. Other properties, such as the effect- 
jive mass of the electron and the magnitude of the oscillating quantum, are 
also thought to depend on the lattice energy. It is pointed out here that 
these relationships must be accurately established. The electrical strength 
of the dielectric js thought to increase with an increase in the lattice 
energy (Fig.10). Other properties, such as the thermal resistance of the 
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fonic crystals are in a reverse relationship te the lattice energy, but this 
phenomenon is assumed to be illusionary, since the decomposition of thease 
substances is 4150 determined by the donization potential, ag well as the 
lattice energy> The reverse relationship i3 also observed in the case of the 
heterodesmic atructures. Data obtained from Refs.9,10 on 4 comparison of the 
physico-chemical properties of liquid and gaseous organic dielectrics with 
their electrical strength in the aliphatio hy Azocarbon series showed that the 
electrical strength changes sympatically with the change in the intermolecu- 
lar bond strength and does not depend on the pond strength within the mole- 
cule. These results were used to form a graph 

ganio dielectrics (Fig.11). Further mention is 

tween the physico-chemical pro 


tals, viz.; t i i anging &c~- 
cording tc certain r i are explain- 
ed by the behavior of the d j i.@., by the 
energy of the crystal lattice. aining & 
controllable concentration of th ttice is the 

solid solutions. Upon inves tigat perties of the solid 
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solutions Ca0-Zr0,, a defect in their structure was noted (Ref.47). A com- 
plex investigation of the physical properties of the golid solutions KC1-Rd1, 
KC1-KBr, NaCl-Nabr was carried out. It was proven that the general charac- 
teristic, which determines the physical properties of a complex dielectric, 
was the heat of formation. It is expected that a drop in the interaction 
forces would involve a drop in the strength and an increase in the defect of 
the solid solution. The relationship between the heat of formation of the 
solid solution and the average number of particles n included in the volume 
of the elementary nucleus (for an ideal single crystal n = 8) leads to the 
conclusion that the more heat absorbed in the formation of the solid solution, 
4.e., the lower the energy of interaction of the particles in the crystal 
lattice of the crystal, the more defective is its structure. The connection 
between the defectiveness of the structure and the lattice energy leads the 
authora to assume that the laws obtained for the single crystals are also ap- Kr 
plicable to the polycrystals used commercially. Finally, the authors discuss 
the connection between the physico-chemical properties of solid solutions of 
alkali-halide salte. It is said that the introduction of admixtures into the 
crystal can lead to 4 change in the interaction between the particles of tne 
crystal lattice of the substance. Experimental data on the physico-chemical 
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properties of solid solutions of ionic compounds are compared and certain as- 
aumptions are therefrom derived on the interaotion of ions in the investigat- 
ed systems. The most important value characterizing solid solutions is their 
heat of formation and reference is made to the formula used by Grimm (Ref. 61) 
for caluclating the energy of the crystal lattice. The heat of formation of 
the solid solution is estimated experimentally as the difference between the 
heats of dissolution of the solid substance and the mechanical mixture of 
components having the same weight and composition. The connection between 
the heat of formation and the electrical properties of the alkali-halide 
golid solutions is noted. The eleotrical strength of NaCl-NaBr, KBr-KJ, KC1-~ 
“KBr, NaBr-KBr is lower than that of the components, Solid solutions formed 
by heat absorption have 4 weakened structure and are characterized by a low~ 
ered electrical, schematic and thermal strength, high dielectrical losses and 
a defective structure. The electrical characteristics of dielectrics are 
connected with other properties, e.g., in the case of ionic orystals with the 
lattice energy, in homeopolar crystals with the energy of atomization, in 
molecular crystals with the energy of intermolecular bonds and in solid so- 
lutions with the amount of heat liberated in their formation. All these va- 
lues are the higher, the higher the mechanical, thermal, chemical and elec- 
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nt out that in selecting - 
pounds with highly-charged atoms (boron, si- ~..; 
a with non-deforming atoms creating rigid bonds os, 


_ (nitrogen, fluorine, etc.). It is worthwhile to investigate the possibil- 
“ities of using temperatures and pressures obtained in explosive processes and 
electrical explosions when producing dielectrics to overcome the high activa- 
tion parriers of the reaction. fhe problem of selecting new dielectrical 
°° materials’ is ‘a matter for the chemist,as well as the physicist. There are 
“45 figures, 4 formulae, 1 table and 81 references: 
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AUTHORS: MeLik-Gaykazyan I.Ya., Treskina, M.N., and 
TACOTSaYas So2he "4 
TITLE: The F-Band Half-Width and the Density of F-Centres in 


Monoerystalline KC1--KBr Solid Solutions 
PERIODICAL: Optika i spektroskopiya, 1960, Vol.9; No.6, pp 782-78 


TEXT: Several workers (Refs 3-5) studied imperfections in 
Solid solutions of alkali halides. The degree of imperfection was 
taken to be represented py the difference petween the density 
measured by weighing and the density deduced from X-ray diffraction 
arys tallography - If the. imperfections are all Schottky defects 
(vacancies), then the maximum of the degree of imperfection should 
oceur at the same composition at which the half-width of the F-band 
j3 greatest. This was found to be true in KC1--KBr erystals 
(Ref.5)% the maxima of the p-band half-width (Ref.1) and the 
number of Schottky defects poth occurred at 60 mol.% RbCl in KCL. 
The present paper deals with KGl1--KBr crystals grown frou solution 
and from melt. It was found that the maximum of the Schottky 
defect density (% y) occurred at about 80% KBr, compared with the 
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maximum of the F-band half-width (¥) which was at about 70% KBr 
(Fig.l). It was: also found that the density of F-centres -(no) 
had a. maximum at about 50% KBr and minima at 20% and 90% KBr 
(Fig.2}. The value of ny was lower in KBr--KGl solutions than 
in pure KBr or in pure KCl, due to the lower stability of 
F-centres in solid solutions (a table on page 783). 
Acknowledgements are made to V.V. Boldyrey and A.D. Shchelokoy 
for their advice. 

There are 2 figures, 1 table and 6 references: 2 Soviet, 

2 English, 1 German and 1 translation from English into Russian. 
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1. Predstavleno nauchnym seminarom rediotekhnicheskogo fakul'teta 
Tomskogo ordena Trudovogo Krasnogo Znameni politekhnicheskogo 
inatituta imeni Kirova. 

(Solubility——Measurement) 
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(Potassium chloride:¢ tala—Defects) 
(Potassium bromide crystala— ects) (Solutions, Solid) 
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ro 81,90 2039/E435 
_AUTHORS: | Melik-Gaykazyan, I.Ya,, Vaysburd, D.I. 
‘TITLE: The formation of F-centres in solid solutions of KC1-KBr 


> PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, no.6, 


1962, 174-176 


. TEXT: Samples of single crystals of KC1-KBr solid solution 
thickness 0.2 to 0.4 mm are irradiated with X-rays (Mo anode, 15 mA, 
50 kV) filtered through Zr filter 0.2 mn thick at a dose rate of 
-- 170 r/min. The composition is determined from the position of 
- the F-band maximum jn the absorption spectrum. Curves showing 
2 the dependence of the F-centre density with exposure nave a fast 

' nojlinear rise followed by a slower linéar vise. The former is 


en assumed to be due to anion vacancies and the latter F-centres 


formed from radiation generated vacancies. In quenched samples 
the F-centre density is always higher than for freshly grown 
samples. The rate of formation of defects must depend directly 


on the X-ray absorption coefficient and inversely on the energy of 


. the crystal lattice. Results of experiments on irradiation of 


samples up to a dose of 46800 r show that maximum F-centre 
density “~“4.3 x 1016cm-3 jis achieved for pure KCl and that the 
. Card 1/2 - a> © 
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’ S/139/62/000/006/031/032 
The formation of F-centres,... E039/E435 


density falls off steadily as the KBr concentration is increased 

to ~0.7 x 10)%em-3 for 4 -mole % KCl. In addition, the slope of 

. the linear part of the F-centre build up curve decreases as the KBr 
content increases, and in. the case of 4 mole % KCl shows that : 
saturation is attained. It is assumed that, under the conditions 

of these experiments, with ,the increase in KBr content the rate of fe 
destruction of F-centres by X-rays increases faster than the rate \ 
of their formation, There are 2 figures, : 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova 
(Tomsk Polytechnic Institute imeni S.M.Kirov) 


SUBMITTED: November 14, 1961 } 
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AUTHORS s Roshchina, L. I., and Melik-Gaykazyan, I. Ya. 
TITLE: Effect of dislocations on the distribution of ‘acunee impuri- 
ties in NaCl crystals ; as 
PERIODICAL: Fizika tverdogo tela, V- 4, no. 8, 1962, 2261 - 2263 / 


TERT: Various properties of pure and copper activated NaCl crystals were oe 
studied. The dislocation density and the Cu ion mobility in rock salt 

was greater than in artificial NaCl crystals. The number of impurities 

at crystal defects per activator center is greater in rock salt than in 
artificial NaCl crystals activated with Cu. This causes a lower activation 
energy of electrical conduction in rock salt which manifests itself in the 
‘observed greater conductivity. There are 2 figures and 1 table. } 


\ 
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| ASSOCIATION: Tomskiy politekhnicheskiy inatitut (Tomsk Polytechnic Inr~ , 
P stitute) 
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Effect of divalent impurities on the radiation stability of 
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AUTHOR: Zavadovskaya, Ye. K.s Melik-Gaykazen, I. Yay Treskina, M. N. 
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a 2) PITLE: Effect of impurity distribution in crystals on the electric conductivity 


fi 
} 


Abstract ; 
CITED SOURCE: Izv. Leningr. elektrotekhn. in-ta, vy*p. 51, 1963, 179 


.. TOPIC TAGS: crystal electric conductivity, impurity distribution in crystals, 
“wl. exystal absorption spectrum 


_: TRANSLATION: I, A. Parfinovich's hypothesis about the impurity ions in the crystal-" 
'; lattice points being responsible for the long-wave line of additional light 

:; absorption in the ultraviolet range is corroborated by experiments with crystals 
'. KCl -— PoCl, and NaCl -~ PoCl,. The short-wave line of absorption is apparently a 
‘| associated with the impurity ions situated at the borders of contact surfaces in oo 
_| the crystal. The feasibility of observing dual distribution of impurities in a : 
lerystal by means of optical absorption spectra permits solving the problem which _ 
':0£ the impurities - the segregating one at the-boundary or the one forming a a 
ie regular part of the crystal lattice of the base substance -— predominantly 


_ fard 2. 
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Long 1-tamperature ann g. series crystals 
containing copper catised the latter to be redistributed. Different distributions of the 
impucity in crystals had different effect on the properties of these crystals. For 
example, by penetrating into the regular sites of the crystal lattice, the copper ions 
did not vhange the electrical conductivity of NaCl crystais between 20 and 600C. 
liewever, the presence of copper in KBr erystals grown from a melt with CuBr 
decreased the electrical conductivity of thes crystalg by one order of magnitude or 
mers. This may be due to the presence of the impurity on the blocks in the form of 
complexes or the phase CuBr. “The authors express their appreciation to Prof. Ye. 


igee avadoveka ya for supervising thig work. u Orig. art.. has: 2 figures . 


N: none 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001033410006-3" 


APPROVED Pe REEEOOe: td late cia ERD Se: 00513R001033410006-3 


aie SRW SE Geese meen Siete cee 


oreo Gin teres On rs 2 Cee ene ae te le ET 


‘ “sceHSSION NRe saunas sya casfouais ks 


. - “AUTHORS: ile aya ze Yass uy Zavadovskayay Yo. Ke; 3 Ignat'yeva, M. I. 


ao ty QIILE: C hange in “electrical conductivity of KCL ares on sddition of bivalent ‘ a 


| impurities after x-rey irradiation 


: 


a ; SOURCE: Fiailea ‘tvordogo tela, Te 6 Ne 4, 196k, aa 


.  QOPIC TAGS: conductivity, ‘electrical conductivity, KCl, KCL orystal, xeray, F 
‘genter, Pb doped KCl, Sr doped KCL, ¥ center densltys. impurity, impurity concen- 


i tration, current carrier, hole center _ 
| ABSTRACT : the authors have studied the Sonic conductivity, Lts radiation change as 


i during equal. doses of x- irradiation (~ kel -reentgens) in KC1*Fb and KCL°Sr |. 
“ crystals, : .and. the density of F centers in KCL-Sr. Pbh-and Sr impurities have alto-', | 


24 i gether. different acgeptor properties relative to. holes. po? in N&l ison - 


oh, acceptor of electrons, but sr** in KCl. gives rise to activator hole centers. In = eh, 
"KCL a comparatively small increase in electrical | conductivity accompanying the «| 


4 ee of up to 201072 molecular pene corresponds to an increase in F 
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a - centers. of 210%. .. The ‘maximum increase in. density of F centers in KCl activated by te 
> Pb does not exceed 70%. Changes in conductivity with changes in impurity concen- (> 
ni tration indicate that the first are‘observed only in the interval of concentration :/. 


. {for which a change in conductivity in nonirradiated crystals takes place. Conduce .:’ 


oan | tivity in a crystal affects radiation change only at those impurities situated in te 
| regular points of the crystal lattice. , Increased radiation changes in the comduc~ i,” 
{tivity of KCl*Pb. are “observed, first, ‘through decrease.in number of current carri= ||: 
“ers arising during localization of holes at single fon vacancies and, secad, {1 
‘because of increased stability of hole centers that have formed through the appear-': : 


: : ance of. elactren: atomic: senterse.’ OFkg. fash hess. 2 — 
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3 Kinetics of generation of F centers’ in nwacl whiskers ee 
sdoge telar v« 6 nO. 21, 1964, 3484-3486 


, sodium chloride, x ray irra” 


Ps a 

kinetics of the F~center gene ae 

th unfiltered x-rays ce ihaowats 

: amet mete ea es Sane ae Ay pp oni {Sa x-ray appara CUS « pe aT 
ith a> aed aa hode £rom a type: URS-S5a *~ 

ee ee Te 2 BA. ““m@he whiskers were either grown (from an 

dag KV. 


rock~ 
, aqueous solution or from the gaseous phase) or cleaved (from 


i galt). “the dislocation density 


tn the latter is known to be high. 


i Of the samples used, the most perfect were the whiskers grown from 


i ved to be free of disiocations 
the gaseous. phaser. which have been proved to be 7 = a 
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a5" of Nach single oxystale c- -Dislocation-free - 
samples grown from the gaseous phase had a completely different 
‘Kinetica of F-center generation, with saturation in the second stage 
: (localization of electrons at radiation-generated vacancies). Simi-~ 
ilar growth-curves were found for some 20-~30 4 thick solution-grown 


| whiskers, which were obviously of the “exceptional” type just men- 
itioned. The presence of a linear region in the growth curves indi-~. 
‘cated the generation of anion vacancies. This supports the conclu- 
‘gions of several werkers that radiation may generate vacancies and 

: Brenkel defects in a perfect crystal. The saturation of the pro~ 
ceas of the F-center generation may be due to the saturation of the 
vacancy generation process itself or due to the establishment of a 
radiation equilibrium between the F-centers and complex electron 
canters. Measurements of the absorption spectra showed that the 
‘position and the half-width of the Feband forall the investigated 
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réase in the. efficiency of | 


F-ceriters over aie a 
aD the MocaLisard 
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mon F 4 Poe a ree » 
Bo oe eas ee Bi tuaree ee tec - 
An inveatigetic ton n was nade of thea accumulation of P-centers in KBr cryst: 
Lad with protons accelerated up to & Mev in a cyclotron so that an experi~ 
dyvteymisathion Bone be made of the afiuence of Sr impurity on the radiative! 


. 


14 
Tae gocantrat ion of Keceantera was dehearmined by the ab- 
The a sega for the Mltchel~ 
Quek 

The rate of seatin ‘of yacenters on radiative yacencies (a*) depends 
lan the rate Of generation of yatenetes {a}, on the capture of electrons by ‘those 
scancies Ceyy and on “radiative decay (6) a% = aefe +-8 (index * shows that param- : 
rs inzluds radistive decay of F-centers). The generation rate of F-centers in 
‘KEe.Sr ccysbals is greater than in pure crystals. However, this does not mean that | 
‘the impucity increases the rete of generevion of vacancies {a}, because ‘when an in-; 


ne aa! 
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| purfby ta inbroduced inte cryatal the radiative decay (8) decreases. Calculation ©. 
“pacuits vor single crystals of KBr and KBr + 0.023 molZ Srl, two different 
-srruentsoh dotensities show that Cx lmpurilics can increase the rats of radiative 
‘generation ef anion vacancies by several times. Orig. art. has 5 formulas, 1 
‘figure, and 1 table. {JA} 
ASSOOT ATT OH: 


itute) 
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ars “SOURCE: aa HTOLATES 04/01 [96573867 
PAG Gre OAS ere & 
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ABSTRACT : The : number OF ani vacancies ina KCL cope’ was. Saeneased: ae adding 1 
mol -& Nags ‘to the. melt ;- thus. reducing | ‘the concentration. of: cation vacancies. The 
| state of: the ‘cation sublattice with: respect: ta. ‘defects was: “checked by. measuring. the my 
electrical: conductivity ® in’ the low-temperature region.:: ‘Curves for conductivity ‘asa: 
function: of: ‘temperature’ show that’. the’ ‘conductivity of the: doped. crystal is ‘two. orders 
of magnitude. lower ‘at. 120°C than: that of the pure: ‘KCL: crystal at :the.: same Seppenee ire 
This. “indicates: a reduction in. the concentration of. isolated cation vacancies, which . 
causes a ‘reduction: in: the. ‘pate: at which F=centers are generated. om: ‘preradiation. de- 
fects ina KC1«S. crystal “in comparison with’ pure. KCLe ‘Experimental. data are given. 
the rate of. ‘accumulation of :F-centers on: ‘vacancies ‘produced by radiation, as well as _ 

or othe pa ameters of F-center. kinetics in: both doped: and. ‘pyre KCL... Te wee, Found 
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